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(57)Abstract: 

PURPOSE: To obtain the subject element excellent in film thinness and capable 
of high-luminance emission by incorporating a diolefin compound of a specified 
formula. 

CONSTITUTION: This organic electroluminescent element(EL element) is 
obtained by using a diolefin compound of formula I [wherein Ar1 and Ar2 are 
each (substituted)6-20 C aryl; Ar2 is (substituted)6-20 C arylene; R2 is H, 
(substituted)6-20 C aryl or 1-6 C alkyl; and R1 and R2 may be combined with 
each other to form a (substituted)saturated five-or six-membered ring, and the 
substituents include 1-6 C alkyl, 1-6 C alkoxyl, 6-18 C aryloxyl, phenyl, NH2, CN, 
N02 and halogen, provided that each of the above groups may have one or 
more of these substituents] (e.g. a compound of formula II). This EL element is 
excellent in film thinness and capable of high-luminance emission, so that it can 
be used in various industrial fields. 
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CLAIMS 
[Claim(s)] 

[Claim 1] General formula (I) 

[Formula 1] 

R z Ar 1 Ar 1 R 2 

II II 
R 1 — C= C — Ar 2 — C— C— R 1 - ( I ) 

(Ar1 and R1 show among a formula the aryl group of the carbon numbers 6-20 
which are not permuted [ a permutation or ], respectively, and Ar2 shows the 
arylene radical of the carbon numbers 6-20 which are not permuted [ a 
permutation or ].) Moreover, R2 The aryl group of the carbon numbers 6-20 
which are not permuted [ a hydrogen atom a permutation, or ] and the alkyl 
group of carbon numbers 1-6 are shown. Here, it is R1. And R2 Even if the same, 
you may differ mutually, it may combine with the permuted radical, and the 
saturation six membered ring which is not permuted [ the saturation five 
membered ring which is not permuted / a permutation or /, a permutation, or ] 
may be formed. Here, as a substituent, the alkyl group of carbon numbers 1-6, 
the alkoxy group of carbon numbers 1-6, the aryloxy group of carbon numbers 



6-18, a phenyl group, the amino group, a cyano group, a nitro group, a hydroxyl 
group, or a halogen is shown. Even if single, two or more permutations of these 
substituents may be carried out. Organic electroluminescent element containing 
the diolefin compound expressed. 

[Claim 2] The organic electroluminescent element which comes to pinch a 
diolefin compound according to claim 1 to inter-electrode [ of a pair ]. 
[Claim 3] The organic electroluminescent element which a luminous layer 
becomes from a diolefin compound according to claim 1 . 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About an organic electroluminescent element (organic EL 
device), in detail, this invention is excellent in filminess and relates to the organic 
EL device which consists of a diolefin compound which enables high brightness 
luminescence. 
[0002] 

[Description of the Prior Art] For self-luminescence, the EL element using 



electroluminescence has high visibility, and has the description of excelling in 
shock resistance since it is a perfect solid-state component, and is used for a 
thin display component, the back light of a liquid crystal display, the flat-surface 
light source, etc. The EL element by which current utilization is carried out is a 
distributed EL element. Since this distributed EL element needs several 10V and 
the alternating voltage of 10kHz or more, the drive circuit is complicated. On the 
other hand, an organic thin film EL element can reduce driver voltage to about 
10V, since light is emitted in high brightness, research is done briskly in recent 
years, and many organic thin film EL elements are developed (C. W.Tang and 
S.A.VAN Slyke, Appl.Phys.Lett., vol.51, pp.91 3-91 5 (1987); JP,63-264629,A). 
These organic thin film EL elements are the laminating molds of a transparent 
electrode / hole injection layer / luminous layer / back plate, and can pour in an 
electron hole into a luminous layer efficiently with a hole injection layer. In the 
configuration of the above-mentioned organic thin film EL element, there is an 
organic electroluminescence thin film (JP,59-194393,A, JP,4-96990,A) which 
used the tetra-phenyl butadiene compound derivative for the luminous layer. 
However, even if applied voltage carries out high brightness luminescence low, 
these had quick crystallization of luminescent material, and since the life was 
short, the problem was on component production. Moreover, generally the styryl 
compound is used for the luminous layer (the Europe patent public presentation 



No. 0388768 official report), and it is clear that the thin film of amorphous nature 

with these uniform is easy to be formed. 

[0003] 

[Means for Solving the Problem] Then, this invention persons found out that the 
EL element which was more excellent in filminess could be offered by using for 
an organic EL device the diolefin compound obtained by carrying out the 
molecular design of the compound which has the description of both tetra-phenyl 
butadiene compound derivative and styryl compound, as a result of inquiring 
wholeheartedly that the above-mentioned trouble should be solved. 
[0004] This invention is completed based on this knowledge. That is, this 
invention is a general formula (I). 
[0005] 

[Formula 2] 

V Ar 1 Ar 1 R 2 
II II 
R 1 — C= C — A r 2 — ■ C = C — R 1 - ( I ) 

[0006] (AM and R1 show among a formula the aryl group of the carbon numbers 
6-20 which are not permuted [ a permutation or ], respectively, and Ar2 shows 
the arylene radical of the carbon numbers 6-20 which are not permuted [ a 
permutation or ].) Moreover, R2 The aryl group of the carbon numbers 6-20 
which are not permuted [ a hydrogen atom a permutation, or ] and the alkyl 



group of carbon numbers 1-6 are shown. Here, it is R1 . And R2 Even if the same, 
you may differ mutually, it may combine with the permuted radical, and the 
saturation six membered ring which is not permuted [ the saturation five 
membered ring which is not permuted / a permutation or /, a permutation, or ] 
may be formed. Here, as a substituent, the alkyl group of carbon numbers 1-6, 
the alkoxy group of carbon numbers 1-6, the aryloxy group of carbon numbers 
6-18, a phenyl group, the amino group, a cyano group, a nitro group, a hydroxyl 
group, or a halogen is shown. Even if single, two or more permutations of these 
substituents may be carried out. The organic electroluminescent element 
containing the diolefin compound expressed is offered. 
[0007] This invention is an organic EL device containing the diolefin compound 
expressed with a general formula (I). Here, it sets to a general formula (I) and is 
AM. And R1 For example, it is the aryl group of the carbon numbers 6-20 
expressed with a phenyl group, a naphthyl group, a biphenyl radical, a terphenyl 
radical, an ANTORARIRU radical, a phenan tolyl group, a pyrenyl radical, a peri 
RENIRU radical, etc. These aryl groups could be permuted [ a permutation or ] 
and two or more permutations may be carried out also in the single permutation. 
Moreover, Ar2 For example, it is the arylene radical of the carbon numbers 6-20 
which are not permuted [ the permutation expressed with a phenylene group a 
naphthylene radical, a biphenylene radical, a terphenylene radical, an 



anthracene diyl radical, a pyrene diyl radical, etc., or ]. These arylene radical 
could be permuted [ a permutation or ] and two or more permutations may be 
carried out also in the single permutation. R2 If it carries out, the aryl group of the 
carbon numbers 6-20 which are not permuted [ a hydrogen atom, a permutation, 
or ] For example, (a phenyl group, a naphthyl group, a biphenyl radical, a 
terphenyl radical, an ANTORARIRU radical, a phenan tolyl group, a pyrenyl 
radical, a peri RENIRU radical), etc., The alkyl group of carbon numbers 1-6 (for 
example) A methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 
i-butyl, sec-butyl, t-butyl, i-pentyl radical, t-pentyl radical, a neopentyl radical, 
n-hexyl group, i-hexyl group, etc. are mentioned. Here As a substituent, for 
example, the alkyl group of the carbon numbers 1-6, such as a methyl group, an 
ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, sec-butyl, t-butyl, 
i-pentyl radical, t-pentyl radical, a neopentyl radical, n-hexyl group, and i-hexyl 
group, The alkoxy group of the carbon numbers 1-6, such as a methoxy group, 
an ethoxy radical, a propoxy group, i-propoxy group, a butyloxy radical, 
i-butyloxy radical, a sec-butyloxy radical, an i-pentyloxy radical, a t-pentyloxy 
radical, and an n-hexyloxy radical, The aryloxy group of carbon numbers 6-18, a 
phenyl group, the amino group, a cyano group, a nitro group and hydroxyl 
groups, such as a phenoxy group and a naphthyloxy radical, or a halogen is 
mentioned. Moreover, R1 And R2 Even if the same, you may differ mutually, it 



may combine with the permuted radical, and the saturation six membered ring 
which is not permuted [ the saturation five membered ring which is not permuted 
/ a permutation or /, a permutation, or ] may be formed. 

[0008] The diolefin compound expressed with the above-mentioned general 
formula (I) can be manufactured by various well-known approaches. Specifically, 
this diolefin compound can be easily manufactured from the following reference. 
N.P. Buu-Hoi and T.B.Loo - and N. D.Xuong, J.Chem.Soc, 3964 Bertoniere, 
Rowland, and and (1957) Griffin and J.Org.Chem.Vol 36, No.20,294(1971) 
Z.Yang, H.J.Geise, Synthetic Metals, and 47 (1992) 111-132H.-H.Hoerhold, 
M.Helbig, and Materials Science Although Forum Volts.62-64 (1990), and 
pp.411 example [ of the above-mentioned diolefin compound used or less for 
-417 by this invention ] (1) - (29) is mentioned, this invention is not limited to 
them. 
[0009] 
[Formula 3] 




[0010] 
[Formula 4] 
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[0012] 
[Formula 6] 




[0013] 



[Formula 7] 



(23) 
(24) 




[0014] 
[Formula 8] 
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[0015] Thus, the diolefin compound expressed with said general formula (I) of 
obtained this invention is effective as a luminescent material in an EL element. 
Although the diolefin compound of a general formula (I) can be thin-film-ized by 
well-known approaches, such as vacuum deposition, a spin coat method, and 
the cast method, when making this diolefin compound into a luminous layer, and 
it can form by things, considering especially as the molecule deposition film is 
desirable, although molecule deposition film is the thin film which deposition was 
carried out and was formed from the gaseous-phase condition of this compound, 
and film solidified and formed from the solution condition or liquid phase 
condition of this compound, for example, the vacuum evaporationo film etc. is 
shown here - usually -- this molecule deposition film - LB - it is distinguishable 
from the thin film (molecule built up film) formed of law. Moreover, after this 



luminous layer melts a binder and these compounds, such as resin, to a solvent 
and uses them as a solution as indicated by JP,59-194393,A etc., it can 
thin-film-ize this with a spin coat method etc., and can form it. Thus, although 
there is especially no limit about the thickness of the formed luminous layer and 
it can choose according to a situation suitably, it is usually selected in 5nm 
thru/or 5 micrometers. 

[0016] The luminous layer in this EL element provides the interior of a luminous 
layer with the place of the recombination of the impregnation function to in_which 
an electron hole can be poured in by the anode plate or the hole-injection 
transportation layer at the time of (1) electric-field impression, and an electron 
can be poured into it from cathode or an electronic injection layer, the 
transportation function, to which the charge (an electron and electron hole) 
which carried out (2) impregnation is moved by the force of electric field, (3) 
electrons, and an electron hole, and has the luminescence function of tying this 
to luminescence etc. In addition, although an electron hole is poured in, an 
electron may be poured in with easy, a difference may be in easy and size may 
be in the transportation ability expressed with the mobility of an electron hole 
and an electron, it is desirable to move one of charges. Since ionization energy 
is generally smaller than about 6.0eV, the compound expressed with said 
general formula (I) used for this luminous layer will tend [ comparatively ] to pour 



in an electron hole, if a suitable anode metal or an anode plate compound is 
chosen. Moreover, when it will comparatively be easy to pour in an electron if a 
suitable cathode metal or a cathode compound is chosen since an electron 
affinity is larger than about 2.8eV, the transport capacity of an electron and an 
electron hole is also excellent. Since the fluorescence of a solid state is still 
stronger, the capacity to change into light the excitation state formed at the time 
of recrystallization of electrons, such as this compound, and the meeting object 
or a crystal, and an electron hole is large. 

[0017] Although the configuration of the EL element using the compound of this 
invention has various kinds of modes, it is considered as the configuration which 
pinched said luminous layer, and should just make a hole-injection 
transportation layer and an electronic injection layer this intervene between the 
electrodes (an anode plate and cathode) of a pair fundamentally if needed. As 
the mediation approach, there are the mix lump and simultaneous ** arrival to a 
polymer. Specifically, the configuration of (1) anode plate / luminous layer / 
cathode, (2) anode plates / hole injection layer (hole-injection transportation 
layer) / luminous layer / cathode, (3) anode plates / hole injection layer 
(hole-injection transportation layer) / luminous layer / electronic injection layer / 
cathode, (4) anode plates / luminous layer / electronic injection layer / cathode, 
etc., etc. can be mentioned. Although neither this hole injection layer 



(hole-injection transportation layer) nor an electronic injection layer is 
necessarily required, if there are these layers, the luminescence engine 
performance will improve much more. Moreover, in the component of said 
configuration, it is desirable that each is supported by the substrate, there is 
especially no limit about this substrate, and what consists of what is commonly 
used by the EL element conventionally, for example, glass, a transparent plastic, 
a quartz, etc. can be used. 

[0018] What uses the large (4eV or more) metal, the alloy, the electrical 
conductivity compounds, and such mixture of a work function as electrode 
material as an anode plate in this EL element is used preferably. As an example 
of such electrode material, dielectric transparent materials, such as metals, such 
as Au, Cul, ITO and Sn02, and ZnO, are mentioned. This anode plate can 
produce such electrode material by making a thin film form by approaches, such 
as vacuum evaporationo and sputtering. When taking out luminescence from 
this electrode, it is desirable to make permeability larger than 10%, and below 
hundreds of ohms / ** of the sheet resistance as an electrode are desirable. 
Furthermore, although thickness is based also on an ingredient, it does not 
usually have 10nm and is preferably chosen in 10-200nm 1 micrometer. 
[0019] What, on the other hand, uses the small (4eV or less) metal, the alloy, the 
electrical conductivity compounds, and such mixture of a work function as 



electrode material as cathode is used. As an example of such electrode material, 
a sodium and sodium-potassium alloy, magnesium, a lithium, magnesium / 
copper mixture, aluminum/AI02, an indium, etc. are mentioned. This cathode 
can produce such electrode material by making a thin film form by approaches, 
such as vacuum evaporationo and sputtering. Moreover, below hundreds of 
ohms / ** of the sheet resistance as an electrode are desirable, and thickness 
does not usually have 10nm and is preferably chosen in 50-200nm 1 micrometer. 
In addition, in this EL element, transparence or a translucent thing has the 
drawing effectiveness of luminescence well convenient [ either ], in order for 
either this anode plate or cathode to penetrate luminescence. 
[0020] As the configuration of the EL element using the compound of this 
invention was described above, there are various kinds of modes and the hole 
injection layer (hole-injection transportation layer) in the EL element of the above 
(2) or the configuration of (3) It is the layer which consists of an electron hole 
transfer compound, and it has the function to transmit the electron hole poured in 
from the anode plate to a luminous layer, and many electron holes are poured 
into a luminous layer by lower electric field by making this hole-injection 
transportation layer intervene between an anode plate and a luminous layer. 
Moreover, the electron poured into the luminous layer from cathode or an 
electronic injection layer is accumulated near the interface in this luminous layer 



with the obstruction of the electron which exists in the interface of a luminous 
layer and a hole-injection transportation layer, raises the luminous efficiency of 
an EL element, and let it be the EL element which was excellent in the 
luminescence engine performance. 

[0021] When it has been arranged inter-electrode [ which was able to give 
electric field / two ] and an electron hole is poured in from an anode plate, the 
electron hole transfer compound used for said hole-injection transportation layer 
is a compound which may transmit this electron hole to a luminous layer 
appropriately, for example, what has the hole mobility of 10-6cm2/(V and 
second) at least at the time of electric-field impression of 104 - 106 V/cm is 
suitable for it. About such an electron hole transfer compound, if it has the 
aforementioned desirable property, there is especially no limit, and it can choose 
and use the thing of arbitration in a photoconduction ingredient conventionally 
out of what is commonly used as charge transportation material of an electron 
hole, or the well-known thing used for the hole-injection transportation layer of an 
EL element. 

[0022] As this charge transportation material, for example A triazole derivative 
(thing given in a U.S. Pat. No. 3,112,197 specification etc.), An oxadiazole 
derivative (thing given in a U.S. Pat. No. 3,189,447 specification etc.), An 
imidazole derivative (thing given in JP,37-16096,B etc.), the poly aryl alkane 



derivative (the [ United States patent ] - 3,615,402) a number specification - 
this 3,820,989 a number specification - this 3,542,544 A thing given in a number 
specification, JP,45-555,B, a 51-10983 official report, JP,51-93224,A, a 
55-17105 official report, a 56-4148 official report, a 55-108667 official report, a 

55- 156953 official report, a 56-36656 official report, etc., A pyrazoline derivative 
And a pyrazolone derivative a U.S. Pat. No. 3,180,729 specification - said - a 
4,278,746 number specification, JP,55-88064,A, a 55-88065 official report, a 
49-105537 official report, a 55-51086 official report, a 56-80051 official report, 
and a 56-88141 official report -- A thing given in a 57-45545 official report, a 
54-112637 official report, a 55-74546 official report, etc., a phenylenediamine 
derivative (the [ United States patent ] -- 3,615,404) A thing given in a number 
specification, JP,51-10105,B, a 46-3712 official report, a 47-25336 official report, 
JP,54-53435,A, a 54-110536 official report, a 54-119925 official report, etc., an 
arylamine derivative (the [ United States patent ] -- 3,567,450) a number 
specification -- this 3,180,703 a number specification - this 3,240,597 a number 
specification - this 3,658,520 a number specification - this 4,232,103 a number 
specification - this 4,175,961 A number specification, this No. 4,012,376 
specification, JP,49-35702,B, a 39-27577 official report, JP,55-144250,A, a 

56- 119132 official report, a 56-22437 official report, and West German patent 
1,110,518th A thing given in a number specification etc., An amino permutation 



chalcone derivative (thing given in a U.S. Pat. No. 3,526,501 specification etc.), 
An oxazole derivative (thing given in a U.S. Pat. No. 3,257,203 specification etc.), 
A styryl anthracene derivative (thing given in JP,56-46234,A etc.), full - me - 
non - a derivative (thing given in JP,54-110837,A etc.) - a hydrazone derivative 
(the [ United States patent ] - 3,717,462) What is indicated by a number 
specification, JP,54-59143,A, a 55-52063 official report, a 55-52064 official 
report, the 55-46760 official report, the 55-85495 official report, the 57-11350 
official report, the 57-148749 official report, etc., A still bell derivative 
JP,61-210363,A, a 61-228451 official report, a 61-14642 official report, a 

61- 72255 official report, a 62-47646 official report, a 62-36674 official report, a 

62- 10652 official report, and a 62-30255 official report ~ The thing of a 
publication etc. can be mentioned to a 60-93445 official report, a 60-94462 
official report, a 60-174749 official report, a 60-175052 official report, etc. 
[0023] Although these compounds can be used as an electron hole transfer 
compound The porphyrin compound shown below (Thing given in 
JP,63-295695,A etc.) And an aromatic series tertiary-amine compound And a 
styryl amine compound a U.S. Pat. No. 4,127,412 specification, JP,53-27033,A, 
a 54-58445 official report, a 54-149634 official report, a 54-64299 official report, 
a 55-79450 official report, a 55-144250 official report, and a 56-119132 official 
report - It is desirable a thing given in a 61-295558 official report, a 61-98353 



official report, a 63-295695 official report, etc. and to use this aromatic series 
tertiary-amine compound especially. 

[0024] As an example of representation of this porphyrin compound Porphyrin; 5, 
10, 15, 20-tetrapod phenyl-21H, 23H-porphyrin copper (ll);5, 10 and 15, 
20-tetrapod phenyl-21H, 23H-porphyrin zinc (ll);5, 10 and 15, 20-tetrakis 
(Pentafluorophenyl) -21 H and 23H-porphyrin; Silicon phthalocyanine oxide; 
Aluminum phthalocyanine chloride; A phthalocyanine ; (Non-metal) Dilithium 
phthalocyanine; copper tetramethyl phthalocyanine; - copper-phthalocyanine; -- 
chromium phthalocyanine; - zinc phthalocyanine; - lead phthalocyanine; - 
titanium phthalocyanine oxide; - magnesium phthalocyanine; - a copper 
octamethyl phthalocyanine etc. is mentioned, moreover, as an example of 
representation of this aromatic series tertiary compound and a styryl amine 
compound - tetra-phenyl - N, N, N', and N' - (1 and 1'-biphenyl)-4, 4'-diamine;N, 
N'-bis(3-methylphenyl)-N, N'-diphenyl-[1 and 1'-biphenyl]-4, 4'-diamine;2, and 
2-bis(4-G p-tolylamino phenyl) propane; 1 and 1 -screw (4-G p-tolylamino phenyl) 
cyclohexane; - N, N, N', and N' - tetra--p-tolyl - (1 and 1-biphenyl) -4 and 
4'-diamine;1 - a 1-bis(4-G p-tolylamino phenyl)-4-phenylcyclohexane; screw 
Phenylmethane; (4-dimethylamino-2-methylphenyl) A screw Phenylmethane; 
(4-G p-tolylamino phenyl) N, N'-diphenyl-N, N'-JI (4-methoxypheny) - N-Tori 
(p-tolyl) amine;4- (1 and 1'-biphenyl)-4 and 4' - diamine; - N, N, N', and N' - the - 



tetra-phenyl -4, 4'-diamino diphenyl ether;4, and 4' - bis(diphenylamino) 
KUODORI phenyl; - N and N -- (G p-tolyl amine)-4'-[4 Styryl] stilbene; (G p-tolyl 
amine) A 4-N, N-diphenylamino-(2-diphenyl vinyl) benzene;3-methoxy-4'-N, and 
N-diphenylamino stilbene;N-phenyl carbazole etc. is mentioned. 
[0025] This hole-injection transportation layer in the above-mentioned EL 
element may consist of one layer which consists of these electron hole transfer 
compound kinds or two sorts or more, or may carry out the laminating of the 
hole-injection transportation layer which consists of a compound of another kind 
to said layer. On the other hand, the electronic injection layer (electron injection 
transportation layer) in the EL element of the configuration of the above (3) 
consists of an electron transport compound, and it has the function to transmit 
the electron poured in from cathode to a luminous layer. There is especially no 
limit about such an electron transport compound, and the thing of arbitration can 
be conventionally chosen and used out of a well-known compound. As a 
desirable example of this electron transport compound, it is [0026]. 
[Formula 9] 
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[0027] which nitration full ~ me - non - a derivative and [0028] 
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[0029] Which thiopyran dioxide derivative, [0030] 

[Formula 11] 
t-Bu 



[0031] which diphenyl quinone derivative [ "a polymer pre-print (Polymer 
Preprints) and Japan" - given in 37th volume, No. 3, 681st page (1988), etc. 
thing], or [0032] 
[Formula 12] 




[0033] Which compound [ "journal OBU applied physics (J. Apply.Phys.)" Thing] 



given in the 27th volume, the 269th page (1988), etc., An anthra quinodimethan 
derivative (thing given in JP,57-149259,A, a 58-55450 official report, a 
61-225151 official report, a 61-233750 official report, a 63-104061 official report, 
etc.), A deflection ORENIRIDEN methane derivative (thing given in 
JP,60-69657,A, a 61-143764 official report, a 61-148159 official report, etc.), an 
anthrone derivative (thing given in JP,61-225151,A, a 61-233750 official report, 
etc.) - again -- the following general formula (II) or (III) [0034] 
[Formula 13] 
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[0035] (- among a formula, Ar3 -Ar5 and Ar7 show independently the aryl group 
which is not permuted [ a permutation or ], respectively, and Ar6 shows the 
arylene radical which is not permuted [ a permutation or ].) - the electron 
transport compound expressed is mentioned. Here, as an aryl group, a phenyl 
group, a naphthyl group, a biphenyl radical, an anthranil, a peri RENIRU radical, 
a pyrenyl radical, etc. are mentioned, and a phenylene group, a naphthylene 
radical, a biphenylene radical, an anthracenylene group, a peri RENIREN radical, 
a pyrenylene radical, etc. are mentioned as an arylene radical. Moreover, as a 



substituent, the alkyl group of carbon numbers 1-10, the alkoxy group of carbon 
numbers 1-10, or a cyano group is mentioned. This general formula (II) or (III) 
compound expressed has the desirable thing of a thin film plasticity. As a 
general formula (II) or (III) an example of a compound expressed, it is [0036]. 
[Formula 14] 
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[Formula 16] 




[0039] ** is mentioned. 

[0040] "Appl.Phys.Lett." The 55th volume, the oxadiazole derivative currently 
indicated by the 1489th page (1989) can be mentioned. In addition, a 
hole-injection transportation layer and an electronic injection layer are layers 
which have electrical impregnation nature, transportability, or obstruction nature, 
and can also use inorganic materials other than the above-mentioned organic 
material, such as crystallinity, such as Si system, a SiC system, and a CdS 
system, thru/or an amorphous ingredient. Although the hole-injection 
transportation layer and electronic injection layer using an organic material can 
be formed like a luminous layer and the hole-injection transportation layer and 
electronic injection layer using an inorganic material can be formed by the 
vacuum deposition method, sputtering, etc., since it is the same as that of the 
time of a luminous layer even when which an organic and inorganic ingredient is 
used, forming with a vacuum deposition method is desirable. 
[0041] Next, each component of each configuration of the example of the 
suitable approach of producing the EL element using the compound of this 



invention is explained. If the method of producing an EL element which consists 
of aforementioned anode plate / luminous layer / cathode explains, after making 
1 micrometer or less of thin films which consist of desired electrode material, for 
example, matter for anode plates, form by approaches, such as vacuum 
evaporationo and sputtering, so that it may become the thickness of the range of 
10-200nm preferably and producing an anode plate on a suitable substrate, 
make the thin film of the diolefin compound expressed with the general formula 
(I) which is luminescent material form, and a luminous layer will prepare on this 
first. As the approach of thin-film-izing of this luminescent material, although 
there are a spin coat method, the cast method, vacuum deposition, etc., for 
example, the point of the homogeneous film being easy to be obtained and 
being hard to generate a pinhole to vacuum deposition is desirable. When 
adopting this vacuum deposition as thin film-ization of this luminescent material, 
although it changes with crystal structures, meeting structures, etc. which are 
made into the class of organic compound used for the luminous layer to be used, 
and the purpose of the molecule deposition film, as for that vacuum 
evaporationo condition, it is desirable to choose suitably whenever [ boat stoving 
temperature ] generally 50-400 degrees C, a 10-5 to ten to 3 Pa degree of 
vacuum, an evaporation rate 0.01 - 50 nm/sec, the substrate temperature of 
-50-+300 degrees C, 5nm of thickness, and in 5 micrometers. Next, a desired EL 



element is obtained by making 1 micrometer or less of thin films which consist of 
matter for cathode on it form by approaches, such as vacuum evaporationo and 
sputtering, after formation of this luminous layer, so that it may become the 
thickness of the range of 50-200nm preferably, and preparing cathode. In 
addition, in production of this EL element, it is also possible to make production 
sequence reverse and to produce it in order of cathode, a luminous layer, and an 
anode plate. 

[0042] moreover, as the production approach in the case of the component 
which consists of the anode plate / a luminous layer / cathode which 
inter-electrode was made to pinch in the form where it made inter-electrode [ of a 
pair ] mix a hole-injection transportation ingredient, luminescent material, and an 
electron injection ingredient, and was made into the luminous layer For example, 
[ whether the solution which forms the thin film which consists of matter for 
anode plates on a suitable substrate, and consists of binders, such as a 
hole-injection transportation ingredient, luminescent material, an electron 
injection ingredient, and a polyvinyl carbazole, etc. is applied, and ] Or a thin film 
is made to form with a dip coating method from this solution, it considers as a 
luminous layer, and there is a thing which makes the thin film which consists of 
matter for cathode form on it. Vacuum deposition of the component ingredient 
which turns into an ingredient of a luminous layer further may be carried out, and 



the thin film which consists of matter for cathode on it may be made to form on 
the produced luminous layer here. Or the coincidence vacuum evaporationo of a 
hole-injection transportation ingredient, an electron injection ingredient, and the 
luminescent material may be carried out, it may consider as a luminous layer, 
and the thin film which consists of matter for cathode may be made to form on it. 
[0043] Next, first, if the method of producing the EL element which consists of an 
anode plate / hole-injection transportation layer / luminous layer / cathode is 
explained, after forming an anode plate like the case of the aforementioned EL 
element, on it, the thin film which consists of an electron hole transfer compound 
will be formed with a spin coat method etc., and a hole injection layer will be 
formed. The conditions in this case should just apply to the conditions of thin film 
formation of said luminescent material correspondingly. Next, a desired EL 
element is obtained by preparing a luminous layer and cathode like the case of 
production of said EL element one by one on this hole-injection transportation 
layer. In addition, also in production of this EL element, it is also possible to 
make production sequence reverse and to produce it in order of cathode, a 
luminous layer, a hole-injection transportation layer, and an anode plate. 
Furthermore, if the method of producing the EL element which consists of an 
anode plate / hole-injection transportation layer / luminous layer / electronic 
injection layer / cathode is explained First, like the case of production of the 



aforementioned EL element, after preparing an anode plate, a hole-injection 
transportation layer, and a luminous layer one by one, the thin film which 
consists of an electron transport compound is formed with a spin coat method 
etc. on this luminous layer. A desired EL element is obtained by forming an 
electronic injection layer and subsequently preparing cathode like the case of 
production of said EL element on this. In addition, also in production of this EL 
element, production sequence may be made reverse and may be produced in 
order of an anode plate, an electronic injection layer, a luminous layer, a 
hole-injection transportation layer, and an anode plate. 
[0044] Thus, if + is impressed for an anode plate and it impresses about 
electrical-potential-difference 1-30V for cathode as a polarity of - in impressing 
direct current voltage to the organic EL device of obtained this invention, 
luminescence can observe from a translucent transparence or electrode side. 
Moreover, even if it impresses an electrical potential difference with a reverse 
polarity, a current does not flow and luminescence is not produced at all. 
Furthermore, in impressing alternating voltage, only when an anode plate 
changes + and cathode changes into the condition of -, it emits light. In addition, 
the wave of the alternating current to impress is arbitrary and good. 
[0045] 

[Example] Next, a synthetic example and an example explain this invention in 



more detail. 

The synthetic example 1 [0046] 
[Formula 17] 
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[0047] 50ml of diphenyl chloromethane 5.0g (0.025 mols) tetrahydrofuran 
solutions was dropped at magnesium 1.0g (0.041 mols) over 1 hour under the 
argon gas ambient atmosphere at 0 degree C. At this time, the reactant became 
yellow suspension. After stirring as it is for 2 hours, 50ml of 1 and 4-dibenzoyl 
benzene 3.0g (0.01 mols) tetrahydrofuran solutions was dropped over 30 
minutes at 0 degree C. Furthermore, when stirred for 4 hours, the reactant 
became yellowish green suspension. The obtained reactant was supplied to 50g 



of ice, 50ml of methylene chlorides extracted, and when the solvent was distilled 
off, light yellow powder was obtained. Reflux stirring of this light yellow powder 
and 12ml of formic acid was carried out for 10 minutes at 130 degrees C, and 
after radiationnal cooling, as a result of supplying to 50g of ice, 50ml of 
methylene chlorides extracting and a silica gel column's refining, 1.0g yellow 
powder was obtained. It was nuC=C =1598 and 1500cm-1 as a result of IR 
measurement of the obtained yellow powder. 
It was m/Z=586 (M+) as a result of mass analysis. 

Furthermore, it is C:94.23% (94.16%) as C46H34 as a result of elemental 
analysis (( ) is calculated value). 
H: 5.77%( 5.84%) 

It came out. Moreover, it is delta= 7.0-7.5 ppm (m, 34H, H of a ring) as a result of 
proton nuclear-magnetic-resonance (1 H-NMR criteria: tetramethylsilane (TMS) 
and solvent:CDCI3) measurement. 

It came out. As mentioned above, it was checked that the target diolefin 
compound (1) is compounded. 

[0048] The diolefin compound (14) was obtained like the synthetic example 1 
except having replaced synthetic example 2 diphenyl chloromethane with the 
benzyl star's picture. The physical-properties value of the obtained compound is 
shown in the 1st table. 



[0049] The diolefin compound (12) was obtained like the synthetic example 1 
except having replaced synthetic example 3 diphenyl chloromethane with 
alpha-BUROMO ethylbenzene. The physical-properties value of the obtained 
compound is shown in the 1st table. 

[0050] The diolefin compound (9) was obtained like the synthetic example 1 
except having replaced the synthetic example 41 and 4-dibenzoyl benzene with 
the 4 and 4'-dibenzoyl biphenyl. The physical-properties value of the obtained 
compound is shown in the 1st table. 
[0051] 
[Table 1] 
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[0052] The glass substrate (25mmx75mmx1.1mm, Hoya make) of 100nm of 
example 1 thickness was used as the transparence support substrate. This 
transparence support substrate was cleaned ultrasonically for 5 minutes by 
isopropyl alcohol, and it was immersed in isopropyl alcohol, and washed, and 



UV ion scrubber (SAMUKO international company make) washed further. Dry 
this transparence support substrate with desiccation nitrogen gas, and it fixes to 
the substrate electrode holder of commercial vacuum evaporationo equipment 
(product made from Japanese Vacuum technology). N, N'-bis(3-methylphenyl)-N, 
N'-diphenyl-[1 and 1'-biphenyl]-4, and 200mg (TPD) of 4'-diamines are put into 
the resistance heating boat made from molybdenum. Moreover, 1 expressed 
with another boat made from molybdenum with the compound (1) obtained in the 
synthetic example 1 and 200mg of 4-bis(1, 2-diphenyl vinyl) benzene are put in. 
still more nearly another boat made from molybdenum - said 
2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 200mg (t-BuPBD) of 1 , 3, and 4-oxadiazole 
was put in, and it attached in the vacuum evaporation system. Subsequently, 
after decompressing a vacuum layer up to 4x10 to 6 Pa, it energized on said 
heating boat containing TPD, heated to 250 degrees C, it vapor-deposited on the 
transparence support substrate with the evaporation rate of 0.1-0.3nm/second, 
and the hole-injection transportation layer of 50nm of thickness was prepared. 
And it energized on said heating boat containing 1 and 4-bis(1, 2-diphenyl vinyl) 
benzene, heated to 220 degrees C, it vapor-deposited on the above-mentioned 
hole-injection transportation layer with the evaporation rate of 0.1-0.3nm/second, 
and the luminous layer of 60nm of thickness was prepared. Furthermore, it 
energized on said heating boat containing t-BuPBD, heated to 160 degrees C, it 



vapor-deposited on the luminous layer with the evaporation rate of 
0.1-0.4nm/second, and the electronic injection layer of 20nm of thickness was 
formed. In addition, the substrate temperature at the time of vacuum 
evaporationo was a room temperature. Next, after opened the vacuum tub, 
having installed the mask made from stainless steel on this electronic injection 
layer, having put magnesium 3g into the resistance heating boat made from 
molybdenum, and putting the indium into another resistance heating filament on 
the other hand and decompressing a vacuum tub up to 2x10 to 6 Pa again, it 
energized on the boat containing magnesium and magnesium was 
vapor-deposited with the evaporation rate of 4-7nm/second. The indium was 
heated to coincidence, and it vapor-deposited with the evaporation rate of 
0.2-0.3nm/second, and considered as the counterelectrode which consists of 
mixture of said magnesium and indium, and the target EL element was produced. 
When the ITO electrode of this component was made into the anode plate and 
direct-current 10V were impressed by using as cathode the counterelectrode 
which consists of mixture of magnesium and an indium, current density is 2 
35mA/cm. Blue which a current flows and is the peak wavelength of 488nm 
Luminescence of Green was obtained, the brightness at this time -- 250 cd/m2 it 
was . 

[0053] The component was produced like the example 1 except having replaced 



the compound used in the two to example 4 example 1 with the compound 

obtained in the synthetic examples 2-4. The obtained result is shown in the 2nd 

table. 

[0054] 

[Table 2] 
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[0055] Moreover, in order to check the filmy difference with the organic EL 
device obtained in the examples 1-4, and the organic EL device which used the 
non-permuted tetra-phenyl butadiene compound (1, 1, 4, and 
4-tetra-phenyl-1 ,3-butadiene) as a luminous layer as an example of a 
comparison, optical microscope observation was performed. The organic EL 
device used here was produced like the example 1. Consequently, the organic 
EL device of examples 1-4 had slow crystallization, and crystallization was not 



observed for one month. On the other hand, the tetra-phenyl butadiene 
compound used as a luminous layer in the example of a comparison was 
crystallized in several component-ized back days. Therefore, it was checked that 
the filminess of this invention is excellent. 
[0056] 

[Effect of the Invention] Like the above, the EL element which used the diolefin 
compound of this invention was excellent in filminess, and enabled high 
brightness luminescence. Therefore, this invention can be used in various 
industrial fields as an organic EL device. 



